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CLAIM is included for: a vibration wave motor. 

USE - For driving auto focus lens of a camera. 

ADVANTAGE - Generates a driving force of a multi-degree of freedom 
by using a single vibration member 

DESCRIPTION OF DRAWING (S) - The drawing shows a cross-sectional 
view of a vibration type actuator. 
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SSfSMTJ'f-j.x-^'. 
X-:?. 

i;^(r>mm£!SLi^txmi.wmm^-^Wuwmt Lxcn 

ijffir^'f-AX-:?rftoT, UffifilMftK-^i'c.ix* 
con t L < {4flinSBiKO¥ffl<o:fr|6lSr3E-fbS-tt*i fc s- 

$-*3tit€-!^l»i:i-S»*«3A)tli4tCitaS<Ofg» 
«3, 4*fct±5t=fE»<iOSaBS!ir^'f-a.X-i',. 



[Il««71 5ltt*teiJ^<tt)WS:«3:«r«o«tt 
SHa3&illiB-ti.S8«-»StX^>/W^-3^«^S-i6ftfc 
jHft*^^ t . mm^£h 3 ^ri«icofil!)3£tlo 0 t>iJ'^i: 
< fc 1 2*l*IW«WS5H2SraH)?«Cffl;v^i5-t^:-&^ 
iS^a^S-**-. l!9iaSI!l«cf:S5ieiaB*t«««-i»» 
fl5k*««w*t6l»cffl«»i6Sit6«i^r:J'^*x- 
■^Xh-iX, l5SS»-«Wx*;Wdf-^*?<±«5: 

ak-r«.«iia!T^''?-*x-^. 

f-aX-^'. 

lill««91 WB8Bl=irV>L8cov^-m*»— 5CiaK 
OlHftSr^f-*x-:S't^i4K<'MfflBS:ff5r-A 

ii<oaBa!r^»f-iX-4'i#.i*s<0)iiit»-pr- 
s. 

tOOOl ] 
[0002] 

^3i-^t IX. «X.«««X^^ (Vol. 61. 
No. 3, PP. 1227-1230, 1995),* 
SV^{iBig^*-?>/KNo. 5. pp. 2 6-27. 
199 7. 4. 28) {=BI»l!OSRDMaBlSr^'>J>,x— 
^)!l<*IIS^^^■tV^S. 

[00031 r<^)«ffiigi®r f-aX-:^'ti, 

sitSri-6 3ttcO^*>c52ttA&v%«3»«0 
l2l9CISHgS-<i-4J:dfcL^:t^0f*-5-C, l«IS]Ot= 
-5i--»-r0«S**^ (WiJTjttfi'iS) tJ:*)^^^^^-** 

[0 0041 ^cO±d^:«ffiffil!iar^'^iX-^kt 
■r»4, a«»44fflicO«IW*:«:ffl<.^7t2a*JK:J''<7'k, 

( 0 0 0 5 J ^Jt, ^ffi««Mr^'f-iX-i'fc:fflv>4, 
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Tm=f- 1 9 b imtLtiiy<r>x\ ssm=f- 1 9 b 

Sill.. -etT, z<Kmm^9»^z:^mi<mm^ 

frfiit Lxnmvrtt, ^a.mmi otm&t t 
tii^. mEsmmimmk. ix9iimsK!ti>. 
[0006] msmmT^^^^^i-f , 2 g ^ 

«:5'^r<:o«aS»Sr^f-iX-:5'«i, 01 7C^^ 
i: •5 1:, n'i^<r>-*t(r>mm 1 9 «r3««t<0»»«c2<r)fi3 

LX 2 g*«<r)«5|!f*5IWU-Cv»*. 

1 0 0 0 7 ] mff}^m*)(^>mmi^ESii-tmm 

Mr^'f-j.x-iJ'tUXti, Th i rd Intern 
ational Conference on Mot 
ion and Vibration Contro 
1, Chiba, . September. 1-6^ 19 
9 6. pp. K9-K1 5tlBttS*l'C<.'^SE<-7-tr 

AU—}^i3<m^iix\>'>i,. ^m&ima^zmi: 

i*:t.s.im^x-m&^tit:mimi 9 1 , mmi 9<o 
<(tiSn<q<oJg»KE«s*tfc4i«#':«»«:2 0a. 20 

b«^<^m$it. msm*i9<omiizii»mtui 

20at20bi: i jij^tfli*: 1 9rtClBBSiut/U 2 1 

•rsi-^fc5is^5ctT\ mmi 9<mnms»mti 

2 0 a k 2 0 b t itW«fc«1-* -t 3 1 UT V ^ 

[0009] -etr. jg»fti gtcaiBi-ssMfS-iiSfi 

EiMt^Zbiz^-yX. «»«ti 9<0WaJBtz^*i^ 
it«H--6 2oc^4ii««£!0^«:2 0a, 2 0b«rlO<0 
»»«c 1 9<0»-CR!irt& J: pt=L-CV>&. 
[00 10] <I<08a&S^ii:, ^3^<r>9IMc2 0a. 
2 0 b t rnxm 1 9 fc <?5»«iSJCfflnjII!tSr^^^ i> 

[00 11] 

iw^ifimiLXot-i-hmm b*»L=5r*^^. hi? 

6, 



( 0 0 1 2 ] 0) : 1 •ocOtt^O^OHneCWUT, 

[0013]®: »»*<;5fflH(c4«R<Oigtt#B«»«»qflEt- 
[ 0 0 1 4 ] O : «a»K:»L.^rv^<&<O«6III0fflWjeB(* 

[ 0 0 1 5 ] . 0 1 &ii:jr^tmi<m^wmmim 

^7i''f-=.x.'-fiizr>\\x\t, filT<0J:3^raLS*<i§ 

[0016]®: miii^fmi^m-fhixfiim.nw& 
fi:jmn^<^-^h'ixtmm^^x)i-tht:»>. xn-t 

{oon-i &:?mm<rymw\ 9i.zMLx^m^ 

<0mm2 0 a . 2 0b ^«»«: 1 9rttcaas*v:t>< 
*2 1'&i:(r^fcgi§^*>-tT£E»LTV^&)t*b. bjIWS 

[00181 2(cm«(:fifi«.m 1 <0«BBcOBWJi, *-<^ 

[0019] 3|stfl«lcfiil.lS2<?)«?*!0BW«, «r#^r 
[0020] 

immi:mm-i>fztf>ff>0^m *ai»t=f«s»iio«BB 

jiwnjiii»*j^ss-^&«i^r^'f-a.x-^'r*-7 
X. msmmtiizmA^tihmiWjfiimitsxtf. m 

<kt)i-?<»5«ais<ofitffl3SS:rart6wkt*-?Ts m 
id.mniiiommAir^^^^xtmiizm^'^jmim 

[0021] z^asuzmim i (ry^c^Bmmtth 
•^-s««-««x*/u=if-3!^»^siSft. iine«:^i*i 

l>2oOSRillS:a»?WtCifflA-&*)-*. ll?iE»tt«c<OffS; 

mummvimLmimmt mmm- hwmt 
m^bmti-hmmimm^\.xmiizm^^ 
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t, i!!fia3*i<d<^)a»Effi 

[00231 :<cajJHC»^>m 1 (O5KBtf0aWi£:^"r& 
i> 3:6-r&JtfOSft^{aSr%*$-a:^«»»^#S* t 

>:!SI6*^^L. iir»3:^r6i<^)iaftaa4^4;iTfrE« 

[00251 *:a5BMCffi«»» 1 cOi^afl^oafi^fc^Ti. 
igii^r:;^'^ jLX-:5^tfO|^6(7)flr^(i:,. B»rffiffiffiii<^iS 

(00261 *ailH«Cffi^» 1 <?)«»ScoaW«:^'t* 
Si&Mr^f"AX-^com7^fll*«i:. 9M&mz'Jf^^j:< 

m^zt&j^^iyitti^msibtrm.^^. mismmtm 
-^i»s»ssr:?'^a.x-^T'$>-i>T. fr^m^-ffl^fesx 

[00271 :^mmz»hm i o^bb^osm^t^i^i* 
m^}^^y:^izmx^h^m<7>im<^Ka^^tti-i:m^ 

[ 0 0 2 8 1 *{lilitC<S«>m2O%0BO@0^$r^i-S 



[0029] *a3JB(c<»^^2<7)«BBcOB«S:^3K'^2> 

mummmi(^9i2(7>mAii. ms£r-M.<!omimz 
mnimmr^^^Lx^^immm^zx mmco 

[00301 *i&mz^hm2<7>wA<^^m^mm'h 

[00311 

[00321 HI Ji*ll«^»^0i61!ffiT^f-jLX^ 
»ttflsiratw, Ellco (b) , (c), (d)(C*^^ 
ff«3R^3*<flQ*fiaSSixTV^-6. ^it:. ff««^i:t 

[00331 *la»c7)?gHJC^5V^T. SUSR^ 3«. X 
»<i^coeJMcJ:0«:frr&)C»«SHiiS:«OagL, 01 

SliO (c) {i^J:d(w. z-xVBrt 

lffljB'r*«3C0ff«S^'S:*LTV%&. ±&<mi<^S. 

xmF^\t. ^^^im\.z-w,z^m'^ixx\*^i> . ttt. m 

2. Si3<^E«5RTF-(i. J? 

[0 0 341 MclS52<DE«3(l^i:Wie»3<D 
E«#^tw^LT€?l!xlf{)Ifflj&^9 0- «'3r«»X*«#Sr 

^*COa®±(w« z «I0 0 ( X - y ^ffirt ) (7>w?m 
mmWu'^ixh. :L<r>^. xW^yWcouT^SiS 

[ 0 0 3 5 1 Miai^ 1 coE«*^ccfrffi«iMfr^ 
zifi:^iajicj5«t&iaw«i&3actii&-^«>J^5^^x^ 

[00361 -ecoSK. |iri2S»*3!;<««rr«>l89^c^ffi 

»^oiigwfc-5c(«-Sic) uciH^<7)sgurKifi-r 

J: 5 tZ|JrieiS2C0E«*^tc3E»fi#S:a3jjrr^ i: . 
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8SR«iS5:2»/ia6. Hio ( c ) tc^-Ti 
10 0 3 7] I^»tCtT. miB«R«**«SI!rr^ttE^ 

ymffiicomffmb^zm-h Eiwffia&»^ 2<^c^- h-c- 

[00383 -t^hh. sifci* 1 (m^mmLifzm-^m 
mi(o^*m^. fWi.(f3sa[«Et»i^fiE««^. » 

2coB9m'^iii:X/fR3(om9m=¥'^zJmthCbizi, 
0. a»*t-I21^ (b) . (c). (d) i^Dji-J^rH 

t0039l ^VX. «E«1^0ffi«*^, »2C0E« 

zm^(r>mnjsab'^^^'^tih. s>«)V^{i (b) t 

( d ) J: o t y - z ¥®rti^ffiR3I» 

(c) b (d) coa;^^'&*>Hi:lrJ:<>t:x-yVfflrt 

(00403 U^X. l5«lf*:0*^-^tc^»i*^^E^ 

[004 13 m^(oKMmr9^:^:x^-^<o«mmm 
li. si&«5i&««-ri>ffita«^^2«<?D«iftw=ffiifi^ 

v^T l«iBO^O«P33i»*^tfi^^ i a icLrv%/i*^. 
:*:|IS&^«IBir(±. 3«iJ0ffi««^ (II51C0E«^^'. 
^2^EEiS5R^> SI3^0fiE^a5^) $:iffi;^-^^^ti>ri: 
t^J;0. 3«ililO ([IXi*-&3¥ffif^) OffiR«»5:^ 

mmz-^\^x(7>mmiMmt *:i> t v> d naii^r ^ f-^ 

[00423 (S^2O5ltt<0«l») H2ii:4s^<OlP52 

[ 0 0 4 3 3 ±E Lfzm 1 twSrr^ 1 <r>miM(Djmit. 



X. nW&^<^«ti^ 1 tfO(MffitcE««^3 $r«»»Kc 

[00441 *«i^J^»"Cii, M;t«irft«»«co?»tt 

m2<r)Eitm=FbtR3co&9.m^i:«M:rh:ibX. m 
2<0JE««^i:»3C0JEtt«^SrTJK9 OJKcoiaffil&$r 

(0 04 5l3WaSc^JBJ!SOii^fc:*5V^rfc. »1<^S 
««^. m2c0BE«IS^3lt;f»3c0E««^tc«imic0 

^'vto^fi-tioepJniT' EI2C0 ( b ) (c^-^ J: -3 tc^Si 
*ii«i»t. iPE2coai»^o3E«(i#<:o93ini'C0 

( d ) {z^rx 0 {tzmnmiy- z^m\^xmfwmt 
[00463 vtzf)^->x. mi<7)mii(^mfG^bmmz. 

;itlh3M0(OmbCOp^(O2^(Om^'^trtkZX^ . n 

lucSGtt^ 3wm^x(omii'f}im^M «r b 
[00471 *^i?o^si-ew. ^itt«tfoffl®fcE«aR 

L*>t>*tf«»ffic^2ocoE1S«^«:W 

[00481 iMLtzm I <7ymiicomm&x/^2<omm. 
<mmzn\^x\i. mam^m&b^n^f. mimw 

9m^b Lxm^3Wfm'-jmij ^^tmb-^x 
Mi^zmBmm^^&btfi^f. mm^mzmtz 

[004 91 {m3(Dmi<oim) m3it:^^m<n>m3 

[00501 *|a«tO«l»^OSaftffir:5'^iX-:J^tciD 

mmbwamxh^x. ^^fmizi^bhmmf&^i^^^ 

fflWttf^4 1 . t^^t^mz:r:i)m^^tit:^llSi^^i^^ a 
i:f^5i14i*^5b^OiaC'en-eitE«^^^:liai'. f* 

h 6 ®a53Wt*4 tStw««-f l> Zbl^Zl^. 
SBgP»tt*4 1 *ia?l1t«s 5 a h COISI. *iaWtt(* 5 a 
k«S5Wtti*:5 b b(OfSl^^tt^fiSXm'=F 3 t 

[005 1 3 i^mcomm^z^^-^x . msm^i^^ b^ 

fSm^^S sib^mzmi^ix^l£tSM=^3ii. WMi^ 
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3(±. x--zTffirtT'<7>ft;f}BB5:fB«"r^fiS2coffa 

[0 0 5 3] LA:**-5T. *ie»co?g^(ci5v%Tt. ± 
iet^»i^o5l»co?^^I^W::. 
ts&fb. 2:frl6ic0«f«tt<^3^> 2oc0«tt«r«;^'& 
:blf-^Ct{C<J:oT. 3^f*^«ir)»t&*2?:xtt. y 

[00541 mtii. mi(^ (c) t (d) coa;^'&t> 

-etCioT zW^OtC. < b ) ^ ( c ) 

[0 0 5 53 (m4O^c0JgJB)H4«4*%BB<0»4 
[ 0 0 5 6 1 *5«»<05e»cO«aftSr ^ f-^x--^ twiS 

[0057] 3|s:|?fifiO?glBtTii> SlS?3*tt*4<0®»4 

3L{,z^W}i¥2^EEm^^z,tx\ ^tm2\±^Wj\Pi. 
yW3misxifzmm^i>z3mth. mt\f. mi<DS, 
imf''S:fmvxm^^ti^^:f3fii<^>vmMt. »2co 

[0058]^:^. z^'|*lcO«fi^<:y-z^ffirt<^«t 

$gi&S:fitffl$:i^9o- mixmi^-r^t. ms^4a-<7)t^ 

^<0^{,Zi±y-z.m\^<r^m\^Sm^^±t. Bll»4atC« 
C0 0 5 9]$i^(w. x-z^®WCO«!«tti:y-z¥ 

affi4 aiziij^ymf^<7mnmii>^±t. 3ias4 ati^s 

ttl L)t»B«: 2 «i z ttH 0 UMBIT . 
[0 0 6 0] (m5c7)ie*<OJ^) ia5«i*?KB^0^5 

[0 0 6 1 1 :mmmmtm3i^z7r:'t^3<Dmicom 

?^i05^i&{^2^^AfiK57^oia:ft(:J: o«5iJniE-rs 
ioizLtxi^c^X. I]ia55¥4^{*:4c05fe«lfflaS4brttr* 

[0 0 6 2] (ISecO^OJgJgl) ®6«i»56<?)^*t<0 



[0063] *IIIgc7)JglB«ilSI3 CCS^t«3C0^c05B 

j^co»«*2€:iitatHG^:^tc i nmmsrri^xo 
tcLs^tor, ra»wtt*4<o^'m«icSJt^ia»4c 

imEim^Ls z<omMzt^xif^im2t:mm^& 

*4(w«9IilDflE-r^, 3>f;w8iiiaft(*tfOWH^iE«S 

(00641 Jfcii. zJ>r/^8lil»$lllI»$:»^^^"C* 

(00 6 51 (»7(^ie»(0»IB) H7li*««<0»7 
(00661 *WftO»JRI±. BSCr^-rSSS^O^tiO 

*»«^0»ft*2O»«ttoe»«rSI5.^<^)-C. 
tt*4(?5%ttna»4 b »»»20««IKjft«fc:ffi 
L^»tt«Wrjefi!c$tL:^S«*l O^KHt. 

[0067] «Ic7)3^ci^. JE»«C^^»l(rt*2<0«tt 

[0068] ^m^<r>mf&X^t. EI5tC^ttS5 

^lltt^J^JKi:^«t-. IISWtt*4^5fe«DaSiS4brt 

iizMmB7^»if. mmm(^mm2^M^ms7 

coW}(^zXmm\&^^Xol,zLX^^^. 
[00691 {ms<omk<7>BB) 08U*I6BBCOIS8 

(00701 :^^(ommt. m7<7>^<of&mtm» 
i,z. m3(>z7rrr^s<^^<!^is^^znif^mmr^^ 
:i.x,-:$^<7)m}mzMi'hmim^<^^i^ 2 co««tt 
<r)&mi:m^i><7)x. mmiitzii\fhmmm^4<o^ 

^ix^-^t. 

[0071] *SQfecojg)iSTii, ^m^<^in&^mzX 
0»»*2**tf*att*^'ri>o«f»l l(c:J:->T3^^S 
Sco5¥tt:^jS-tor!$ttti>W. »l6«c20«ffi(c*t 

-r^otfg? 1 1 <^immmi^m±L . 2 

[00721 *W*^0»ffltT<±. 05 tC7i^«5 
frC^Aai57$:att. ««5j^«<0#»i*2$:^AISa^7 

(00731 (S9<7)^tfeo?B®) 09. ai 0, lai 
(00741 *9m<omimt. nmmcomm^co^^ 
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Wflllft^^L. IIS55¥tt*4 0f*tl«l»tt*5cS:B 
miS.L. »15Mt*5c^»25Wt»5di:^OHtc« 

a3<7);ta6^7)Eat«^«3 c t . +*SB9 a^^SSfi^ L 

fc.«a«12z, 12sz. IStifiSSt^ilh. t 

( fttf «I6) irm&Th&^m'fWLS e , 3 f i: 3 g . 

3 h , mmta(ot:ih<oEMm=Fm3 dtsi. fosm 

12SA. 12A, 12SB, 12B, 13i:i^-M 

0, mmtmA. mmmsc. »2wmsd. 

Ill35?tt*5e. E««?«3a-3i.«««12, 

1 3i5J:lXx-h 1 4*<0^coS?ijT'— 

tu S»«c^«fiKU-CV^$. ?5r*J, «««1 3«^^v 

[0 0 7 51 :::i-C. 3m«9(i:**^«S«aS9 a3&^ 

<oS*rfii(c®ffi L 7tR»35»^ ail frc^-tia^ 3 0 frc 

[0 0 76] S4>(C,E«»^«3d. 3e. 3 ft. 
E««^«3 g . 3 h , 3 i ttife*)!?^a«tt**-r^ 
J:ot3^ffi$i^Tv^'r. ffi(f:&fSi(c9 0* OfflfflHSr^ 
LX&WL-^tiX\'^h. =5:*5. >'--M4{itt»tt^*r 
t. i/-M40M«(cEaSti^a2Wtt«c5di:« 
mil 2. S>^VMim3»ttf*:5eh1MgSl2;&«tSa 

[0077] r<^J: ^ tc«l^$iX3tli»«C*ft. f*a 
^001 9C^-riB«iaS&iO. M;c«f. E««^«3 
a, 3 b*«»0«a«l 2 { 1 2Z) (::«»flc<^)ll<nS 

S«7^«3a. 3b3&«iS[$:^lSlCi*t/^i:ffl^S:»Oig 

izntt^imm2 {i2sz) i^-hnoas^^tihim 

[0 0 7 83 Etg:^-^«3e. 3f *<SeO«ffi«[l 2 
( 1 2 A) CcSI»*<^)IS:t«l&atw£V%iS«r«fc<7)^»S[^ 

[0 0 7 9] tfz. SmTWL3d{i. E«S^«3 
€ . 3 f J: OHIS^ixJ^clil&Mccoflimi&tci oT3i 

S«ffi«12 {12SA) iy^hm\a^ti^^^& 
mmummtLxm^^^ix^. E«#^«3d. 3 



etm»)iz9o* (Dimm^LxsM^tix\^^is. 

«a^fi3g. 3hA<»Ett«fi«12 (12B)(c:fi» 

c:ii^cDE«»^«3g. 3hi)<m&u»^m^tmm 
(fttfia») ^ssmr^. ttz. smm^m i 

(i. E««^«3g. 3hCJ:0aS$ii7tS»*O« 
^ (WfJ5») tcioTM^^. SWli^Th. Zi 
tfOBK. E«3?l^«3itc«^^«««12 {12SB) 

[00801 «Efi»S-iaS'r^E««^«3 a- 

h. $A>(C, 1«H»*I»»f ^E««^«3 d-3 
{aWi. flt^2«^-H<7)Wi:^:«.ffi»-Cft^, 

[00811 -yj. mim^i^^co^mmzm^^tifz 
< x/ixM ( CQSP) 4 c J: 0 . m^smii<nmmi)^m^ 

^(,zw^(om^immi&<f^ x.h:ibi}^x'^t. 
( 0 0 8 2 1 HI 9it±MLtMimim»mmtm 

ftSB^S^-tP^n^/^HTfe^. lOliiv'J^'T^ivtfe* 
$-a>^hn-yU-r^CPUT\ 10 2{i:^ty. 103 
{±»ffi3l. 104<iafi?«]OSiX>f -z'^t'fcl). 10 

siiiBttaoetf^^^ffi^naK-c. m2 0iz^'tmmzx 

OfllfiK^t^TV^I), ffi:ft®»10 5Z, 105A, 10 
5B{i^iX-ftt«aSl 2Z. 12A. 12Bi:»«S 
E««^3ah3b. 3eh3f. 3gi:3hlcX 
SMSE (^»^-^) $:epi«rr-6. Cii'oi^^EmSR^ti, 

z*fcs-m<ottfi8i6. z-x^m^(om («tf ) z 

[0 0 83] jlltR«)OS;cX>r -y^l 0 4iiCPU 1 0 
l*>i^><JOf§^(C»r^V%T. Z. A, B030^ai:^35*<^> 
2^^-afRL. *SSl0 2*5J:t;SJffi«10 3*><^co 
2"0<7)fi-t?ra3:ftt?>. CItVtCctO. 3«i(;)tllK^7)o'i=) 

[0084] 10 7(i>'<;PXit@^r©J«i-<S>^NV^X«a®Jt» 
mH-C. E««^twepSDS*i^^8S1IBEO«B«:iW«"r 

Jt) i:iStjLhZbi>n'^^. 0 2<r>mim^^ 

i:mii^<7)m^mmLkz^i,it: o . j^^nti ^Lxm 

[00851 E««^«3c, 3d. 3iXm,r^Z 

m\^<^mm. z-x^mmm {mmm . z- 

3^«E{i«ffi«l 2SZ. 12SA. 12SB$:3ltT 

^ffiiiiBi 0 6*>^-?"tL-encoia«, ttffi<?5fl»fc5i«cp 
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[00861 ZtH^com^zmrS^ . /t;VXfiM«®85 
107. mSSlOS. IHB»10 2?rCP101Trr 

{00871 ;r(5Oj:3^riB««r«3ii:*cJ:0. tlTO 
I008S] 1 :lH6*?5aO*I«05««#^ 
[00893 2: »»:^^:»Am>&<^T\ fttSiMft 

(00901 :i^a^coiHrt£«[aiH-i:tB:bttiO 
(00911 3: ^f*:i:»l&*i:^S;^ >):fir <aK:fir 

[0 0 9 21 <»10c05ai<0?effii)iai2<«s:«BH^ 
m \ Oco^cO^FBS:^^, 
[00931 9 C^-t5:«f« 

#^1 5^^LX^^hlo\zLX{><7^^hh. ^ 

[0 0 941 (.mi\(7yWi<r^mm)m\3^±^wm 
ssi 1 oi^ife<?Dm^^-r* 

[00951 :mm<mm\±. mmuz^&^<nmm, 
wm-thm 2 1-27 t-grd^>/c*iQSco»»^os»a 

T f- jlX- 4 0 ^ig?'] 2 L 5t t C7) Sras^tt 

i: LTS^tcKft. 0J(SI>'X7^jU4 1 ^itLXm^^^ 
p-:?^16tzJ:»)«P)M*fH-^cJ:5(wb/;:t»<OT'. Aco 

[00961 2|5;:|^«ftO?^.«<50«<'^R<i, ^TCfflS^MM 

T^-f-^x--:?' 4 00^16*4 2 i: tt:^<*}^ttcOic7) 

^iSfflLt. 5fe3Sffl!lOSiSSr^'f-;i.X--^^4 0^0f*5ig 
0, »ft*4 2. 4 3ii:th<ORI»i:«ffiL/::ffiS(c57 



[ 0 0 9 7 1 CO J: d ^riSPiliSfmtSii. KKaT^ffi 
[00981 :*:5lttcO»IR^ CtiiCflWt i> C J: 

x\ K(^^<^yW(i^jM%i:mxth<r)X. z.ix^X(n 

flS»A<0^ft-J:oTtf*>tLTV^^. 3lRHi#«««:ffi 
AO#co>^^-;UTaffii|-Cfcl>jW)t?H^f^$:§ 
[00 991 (mi2Ol6»6OJB«S)014«ia512<O 
[01001 :4c|ltt<^jf^®ii. t^ieL:^«^lfcO?^KIS. 

x/m^hm2 1'-2 7 t*i63t*it«<?>«Hiio«aftm 

jlX-- :^ 5 0 co^^lWfr 2 3&q^0^co«fc ««rt S J: 

[01011 mi3commcomm)m5it^9t^co 

(01021 *mM<ofmii. Wi&tti^»<^im& 
vaj!W-s02 1'-2 7 i,ifibtz^mii<miSfomim 
r^^3.j^-^ (^g^KisattMr^f^iX-ij') 60 
<0«*JBtt<0«^l6i*2|^tr;<r;<^ 1 8*EBt, 
;><7^3yt:jL-:J^A,coA*fflOflM^afc L/;:t<^T' 

[0 1031 imi4ffmmmmm2ut-^^^m^(n 

T v^i> . #-cr>lgiM*: 1 0 0 i: LT<50na?e«<0»1t#: 
101. \02<r>W{Z^m2\ ^ZTT^XoltZA^ 
S«llc:^«$ix/c«Si^-«l«x;t'«;l-=^-^*^^ tr<7) 
EiaiR^ 1 0 3 ( IbI t i)MX'4 ^i-ffltCtW-S^ iXTtlffiBrtfc 

j^BIS? iiT V . C ^7)E1lt^^ 1 0 3 tc{i:g^ffi«« 

-&J:'?tc*->rv^-&. =4::fe. Si&«cl 0 0<50^ft«cl 0 
2i:c?)»ttSP (S2i&gP) ^:5Sr^f^^®10 0a{i«i*ac 

nLx^mzmmti. w^mmii^i o 2*^^rt» 

t^A03itfJ:^t-tTi^i>* 

[01041 &m=f- 1 0 360^^J-ffiiS«A-DWrel« 
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-Vb =Vc =Vd =sin a>t 
Va ==Vc =sin 6>t. XliWi =Vd =sin wt 

[0 1 053 «iij*i oo^xift:^rfii (z-x^ 

Va =sin a)t, Vc =-sin a)t 
Va =cos out. Vc =-cos <ot 

[0 106] mz. s»»i oosrYW^rm (z-y¥ 

Vb =sin wt, Vq =-sin <ot 
Vb =cos a)t. Vd =-cos a)t 
(0 1071 ^MZ^^X. 1221 (a) (c^U^cJ;^ 

43 > ztt*r^(^)}Bft * 1 K i: t . xiS^rrtXi/fY 
lfcfirfS3co«»S:2»:^-Hfc-r*::ttwi'9. 

[0 1 081 5:^. ^«$:?e«f^-tt3j:9H«tSr/h 
^ < L?tl^l<7)gp^l 0 1 aJi. XW3l^Rlfy'^l3\^ 

[0 1091 tti. mm^mm-h^iti^zimviL^^b 

( 0 1 1 0 3 112 i<rmncr>mmt. m^tt^Bi--» 
1 3(ommcomB(^j:^'^^z. wm^^m^rm^.-wmx. 
:^ji'^-^m=Fi:imt't'r. m^mi^ziimi(r>ji^m 
mm^smmz^m^^rnkthztizx^x. 3W 

[01111 mzmR<^i^«i» 102 ^«-f*® 0 icEiife 

[0 1 121 X»a!lilD(w»»*10 2S:EK3*S»^ 
tcli. Z*fc^f6]<035fifcY«*|6i<03gfit$:. «li:«9 0 

(01131 'r=5:*>*> 

=Vb =Vc =Vd =sin a>t (Ztt*[fi]35fi) 

Ve =cos a)t. Vo =-cos <i)t ( YlA*'l*!]^{il:) 

(01 141 i-^i?"«5>. »:3^<OJ:3C^r&. 
(0 1151 
Vft =sin <*)t 

Vb =sin <»t +COS cat ==ir2sin (<yt + w/4) 
Vc =sin fii) t 

Vo -sin a>t-cos cot=/'2sin (a)t-jr/4) 
X. Y«l30fr::5^«rt*l0 2«:ISilK$1i:^*a^C-«i. Z 



miij^x^-t^. 

(01163 

V, =Vb =Vc ==Vd =sin a)t (ZlfitemSeffi) 
Va =sin a>t, Vc =--sin cut (XWT^^^) 
^^^iy-h. <^<OXoiz^j:h. 
[0117] 

Vft =V2sin (<k)t + ;r/4) 
Vb =sin cut 

Vj. =v^2sin (fi«>t-7r/4) 
Vd =sin 6)t 

tc± 0 . ( Z»ft*'f6i35(44-Xtt:6rifiiSe{4) OXSii^* 

( 0 1 1 8] etc. znm^imi 0 2im^^^ 

jf9o- m^^^h-^x^-it^. 

(0 1191-r^i?'^. 
V^ =sin cat 
Vg =C08 cat 
Vr; =— sin cot 
Vj, ——cos cat 

{zx^. (xttrtrmsMa+YW^rmsBtt) 
^^^-th^mmA-^Dizmk-rb . 

[0120] 5:43. Zffc&fSjcoSett^r^-t^lStc. E 

(01211 r^hib. XttSlOcOEMEiOlgWi 
V^ =Vc =sin cat 
Vg =co8 cat 
Vo = —cos 6) t 

fcirO. YtAm^(OlSiKicr>mz\t 

Va -cos cat 
Vb =sin co t 
Vq =— cos cjt 
Vp =sin cat 

h^ro. z»mo<7>mm.(omz\i 

Va =sin cat 
Vfi =cos o) t 
Vc =— sin cat 
Vo =— cos cot 

(012 215:43. (4fflll5:9 0' fc-^-ftcS!!!):: t 
«c 1 0 0iogBi&SEhco^«^iiKtc^i3'tt/i« h}\^^vcr> 
(0 12 31 ['mi5<^mmcomm'\^2 2ii:^mtco 

LX^i'^b. 

[0 124 1 C<0llJt<7)J^JII(im— ^0«l&«c2 0 0i:L 
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T. P3ttJB«coWtt*2 0 1 i:n««cO»tt*2 0 2t 
»tt*2 0 1 \tmmAZ{t2^ 
ffj^ii-Ciac. 2«c<7)«S^-«W«x:^;W^-S3ft»^i: 
LTC0£E««^2 0 3. 2 0 4I:»E»LTV^*. X. n 
««c0»ttf*2 0 2t3{iS®tc4Otf0«$^-«B«x^;W 
^-SSIS^i: LX(0B9m^2 0 5 a-2 0 5 d^^fg 

[01251 JE«fg^2 0 3i±J!H&»fc^i:^»tt«c2 0 
1^022 (c) t:::^i:dtcXffefr|fiItcStt$-^^y:: 
a^^Ot<^T'*0, 121 0TtfOE«*^3e. 3fi:l«lt 
aa^^nr-T- X. E««^2 04(i»tt(*2 01^Y 
W7\^i^zitSL^^htiiib<^ij<r>Th^. HI 0-CcOEU 
^^3g. 3hhl^ttfta^*;t-r, JBEtS«^2 
0 3i:2 0 4i:(i4^fii(affl€:9 0* -r^ottv^^. 

(0126] -5?. E««^2 0 5 a-d«i^TH1*tt 
tc^®$ftr*5 0, R«ttc05liii«c2 0 2$:[12 2 

[01271 ffil&ai:^«>»1£<*:2 0 1 (,Zim^<on» 

JE«#^ 2 0 4 i: 2 0 5 a- d (C3^Sfi#5:0»i 

9t-»«*206«:iaK$'ti:iCi:3&*"C*&. X, S« 
f^^2 0 3 i:E«I^T2 0 5 a-dtc:^#fi#$:0!li{^ 
90- &mr^LXm^hZtiZXO. YttlslOC 
»I6»2 0 6 S-EKS-^^^C: i::«r«r2f . 

[0 128]-:^. Z«llIOtC«»«c2 0 6^Il«eS-fr 
^iS^tcli. E«|g^2O3i:2O4tw3S»fi-t$:0ll;i 
(f 9 0- ffifflS-f i>LT«l&^l.::i:(3i:l.. 

( 0 1 2 9 1 , ^ifi«c2 0 6 5-m:^:^ffi]tcRK»^: 
< . mz»m^2 0 1 CE^$ii:i>/:ri6Wi:. 02 3 
•C^L^ci ^(w3ltti*:2 0 1 cortS(C*^Sl^2 1 0 ^ 

iftjt, 5i(C3B^i6i* 2 0 6 Bmmmtizx ->xBm-h 

^n^i}^hh. C:cO«3ttzJ:oT. »»*2 06Cia5 
ayW^-n^^z^-yXM.-n-nmziptf-ib^'r. «(t«»*2 
0 0i:E^'rSi^:6^T^I», 
[ 0 1 3 0 ] -fitWH^ 9 0 • i: L^rv^T'ftScoii 

[0 1315 Cmi 6<?Dll)*c0JgS] E2 4«i^Jt^ 
LX\^h. 

[0132] :L<r>ms^<rmmt^-<r>mm\i^3 ootL 

X . RteB«tcoPSttfls3 0 1 i:n««<^Wtt*3 0 2 h 

^^3 0 6^:^8^. mjni.zX^WtMLXm&ti'^'i^h 
[01 33] 3ltt^3 0 2tCii. ^®C40<7)«S(,-« 



0 3 a-d;5><»tt^>ttTV^-&. E««^3 0 3 a-d{4 
»t«e^twS»<i-t**«*&^tLS i a: J: 0 . S2 4 
( b ) - ( d ) (c^L/cJ: ^ (w. Bttat LTcoWtt* 
30 15rXtt:^|6l^i3EfflS-lir. Y|fcSri6jtcS!{4Sli:. t> 

u < Mzmsmz^iSL-^^h z. t n^xt ^ • 

[0 134] ^LX. 5BP»*3 0 6 5rXttl5lOtclH«£$ 
-^1)85(1^, Y«*r6jcO^{4(02 4 (c) ) i:Ztt:fr 
(SKcSffi (024 (d) ) ^, «;ctt'9 0* ffifflH^L 
9ltT4iit«<l:<. Ytt®0<!Ol8WiXtt*r&l<^S«4 

(024 (b) hZtt*f$lc05Effl (024 (d) ) Sr. 
{Rlitf9 0- oafflll*lftft-C-^;i.-&. ZttlHO 
tcl5M6S-^yt:v«(cli. x«cfirf*itr3Cffl (02 4 

(b) ) tYtfc^ffijc^SSti (024 (c) ) «;t<jf 

9 0 • (7ym&&^mfx^iL h.Kc^. m^m: 9 0 * 

[0135] ^ESSI=F-3 0 3 a-dAvO^#fi^cr)#^ 

[01361 [SB17<O^cO»JB]02 5Ji*5atiO 

0^*4 0 0 h LT nfly^C0«G»c0»tt*4 0 1 . 
4 0 2. 4 0 3«r?^^t. W1t«c4 0 li:4 0 2cOiaiC 
E1IfS^4 0 4 t . 4 0 2 i: 4 0 3c0^tC 

S9m=FA0 5i:imVX\'^^. 3r?cO»tt«m4 0 1 
-4 0 3 JiBttSWi: UT<0;t^;P h 4 0 7 {zX-^Xtm 
^iiX^^h. UriJ. 4 0 6{i««tfO^I!lft-C'*>-&. 

[0137] :^^<r>mi&xi±. «»*4 0 0 tnwm 

L)tC:i:«r«ai:l.TV^-2>, f«:i>^. ;f.-X4 08«r 
«IMc4 0 0c0lB»»jfi«ODfl»4 0 1 aCi»AL. - 

<7)7f.-X4 08t3i':>Txr^©5l'r«)^^t-*»5v K 

nm&m^zm':hi%±^^. »tt<*4 o 6 srm:>3:«rifi] 

{Zi)^^hhi%izm»im 0 0 fcE«S*^ i 
[0138] Kc^. 4 1 0\tir-XXh->X . 5lttf4c4 

0 1 h 4 0 2<7)fsitc^i^$iirjs^gW4 1 1 <onm^ 

i)m&^tl^iZtl,zX^. i6»*4 0 0S'^fiftTv^ 
[0139] tS18<?^Sttc7)?g®] 02 6 (a)tw^s 

L/c*iiifc<oj^HS(imi 7msii<r>mm<^>^mi:^h 

<^X\ 8**4 0 6 S:«IM*:4 0 0<?5iB!»»frcE«S-fr 

[01401 mmi>Zlt^-XA 1 Oc7)±«PtCti:. 
A«<7)±Xr/<-4 1 2^'WSfc tTcO.'K-;W4 1 3(cj: 
^1r-X4 1 0(z^LT[a]tee«ttcR*t<bii.TV^^. ± 
1 2tC{i4*RfrT\ r7>f;l'>'^:t-4 1 4t3j:-3T 
5^*4 0 6$ri^*4 0 OC7):^r6]tC^t5^'rS}¥L'Wt 
a5«4 15*^»S*fc:^tt^>ix-CV>So CcOjfLWt 
»«4 1 5<0W»:ftCJ: 0. »«*4 0 6il«l!l«s4 0 
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»4 0 0 e WiS^r»«-4 llizX^ ^-XA 1 0 tcS 

[ 0 1 4 1 ] s^»ft4 oei^ziimmcomsmt l 

fe- 0 . ^m»4 0 6$- i:'cO:firr^tc LlHllST'^ l> J: d 
±Jj^^--4 0 6 ^liH2 6(b) {Z^i-X 0 (C+^«co 
•OTXS4 1 2a*«»ffiSiXTV^&, 
[0142] ^*4 0 60§;5S?4 0 6 aJi^JOX^ 4 1 
2 art(C»ASilX*J *) . 4 1 2 S*^:5r 

-:j^4 1 Otc«LTH«a4£i: bX\^^Zti)^h. 5g» 
4O6afc'i?>i:d'5::^Wc0«K («») L^v:i:LT4>. 
±:^^<-4 1 2 ^IsHfe^H^T ^^:^><^:XI' 4 1 2 aF^ 
iZX^&^. mm^S(^fhZ.ti)<^j:\*'^X'Ol,zLXi^h, 
[0143] [S519<7)|ll«<OJ^IB3^2 7 (a) 
t3t3js^iO»»Ji:»l S^JSf7)?g®£02Eie«^*r^-f t 
OT, ±;^>'>'-4 2 0{i?t^-;^4 1 3CwJ;oT^->C4 

1 Otc:«L-Cl5W6a^EtC^$iXTV%?,;&«, M>'^:t^4 2 
2Sr:}^-;^4 1 3t?^l*S»tC3ijDLTV^S, i<?Dj|lL^<* 
4 2 2 JillRtC{i^-/U»;l«m4 2 3 ^latcAilTia 
tt4>n. ±ir-'X4 2 0mi:1r-X4lO\fZnLXm 
(C*Jv>TT:J^rti:^:«^. S«lf*4 0 6fc^*4 0 0i: 

[01441 ±.1r-X4 2 0 cOrtfiltCii 3 ^Ef (CH^<50 
tWta5«4 2 4*«mSitT*5 9 . »Ut{tSStt4 

2 4 i>zX->xmiW4 0 6(i:«B«cC« 

[01453 ±.ir-X4 2 0 tC(iI12 7(b) {ZTjk-tX 
0\,ZtkY^(^mX^4 20a,im&^tlX\^^^. Z<r> 
VJX^ 4 2 0 a«OSS«. ±aL3tEI2 6(b) T^OW 
X^4 l2a,tmtX»>h. 02 7 (c) fCit^V 

[0 14 6] H26. 2 7iiZ7riLtz±/r^^-4l2. 4 
2 O^rfftWcHttJOjeiSTlis im^4 0 6ij^nii±^ 

^<^-^tL. fAti^titztf.zxh^^:f^mi.zi:imm 
[0 147] [m2 0(omm(mmii^^<mm±^ 

i>coT'^>^. I12 90i^{iX-z^®f*lT'Xtt*>^z 
tt*ffijfr::<?i ffiv>/cttS:^L. 02 9co^{iX- Y¥ 

[0 14 8] ^LT. S^tShir^^-XW, Ytt. Ztttc 
{0 14 9'iM.WmtLX. X«$:^i:tX. fl^l) 

:H\iZ-^^^xmmh. 

[0 1 5 0] ia2 8tc^J:3*i. X-Z^Mrt-CXW 



a)6i =A6>xH-Bci>z 

;t/2LB/A=tan ^, i:UTS«TS^ ( I a>x 1 = 
I coz ! rj)^) . 

[0 1 5 1 ] 02 9(3^*rJ:'5CX-Y^®rtTX||*> 
6)^2 =Ca)X + Da>y 

f^Jt'tD/C^tan <92 fcLTfeHT&S ( I cox I = 

I cay I TSb^*) . 

[oi5 2iMtw. 0^ Rifai m^^tjm*)<^^^ 

CO (5i ) -o>0i +0)^1 =Aa)X + BG)y + 

CCt) 2 

T^fiL. B/A^tan ^2 , C/A=tan ^, tLX1& 

[0153] m)iZ&n^i 9 0 - Ltim-^xw^^ 

[01541 msmr^^zLJL-'^t Lxum i - 1 o 
<7)i^^'rim^\ Hi o(c^t7t*«ff«i 2A, 1 2 

B. 12Z'\i:'oJ:3^f3^#fi^?:«*&"ri>-^tcJ: 

[0 15 51 XWSOcOtsIIScoxti 
Vi2z =sin cot (Z^riSj) 
Vi2B =cos a)t (YlS'ffiJ) J 
X^t^. 

[0 1561 Ymm^(^mKicoy\± 
Vuz =sin cot (Z:Sr|pj) 
Vi2A ^'cos cot (X^[6l) 

•cms. 

[0 1 571 -etr. znm<omi<oz « 

Vi2A =sin cot (X:firf6l) 

Vi2B -COS cot (Y::^rrfti) 
X¥fth. 

[0158nWlv X~Z¥®rt-CXtt3t?>^<9, fflV^T^ 
Vi2h =Bsin cot 

Vi2B =Acos cot + Bcos cot = (A + B) cos cot 
V122 —Asin 6)t 
fzfcL. B/A=tan (9, i:^S. 
[0 15 91 X-Y^®|*I'CXtt3S»>^<92 «V^7t:«[gO 

Vj2A =Dcos a> t 
Vhb =Ccos cot 

Vi2z ==Csln cot + Dsin a>t = (C + D)sin cot 
3t/iL. D/C=tan St t^h. 
[0 160 1 ^LX. m^Ox ^^^icy^tLnn'0(n 

Vj2A =Bcos a)t + Csin cot=/" (B? +C2 ) si 
n ( CO t + a ) 



( 12) 

V.jB =Acos o) t-hCcos 6)t= (A + C) cos co t 
Vi2z =Asin cot-hBsin wt= (A+B) sin cot 
tztzt. B/A=tan 62 , B/C=tan a, C/A= 
tan ^1 t'^'^^ 

[0162] Va -Vd hm221 {b)^U^9m 
«A-D(C^J6L > 024(a) TW^EEttm^-S 0 3 

[0163] X-Z¥ffii^TX«iJ: 0 ^1 fRV^Jtmao 

=Asin o>t-t-Bsin o) t = (A+B) sin cot 
Vb -Accxs cot +Bcos o) t = { A+B) cos O) t 
Vc =Asin cot— Bsln co t = (A-B) sin cot 
V5 «-Acos <iot-Bcos 6ot=- (A+B) cos co 
t 

[0 164] x-Y^m^vxm^hOt m^^tM^^ 

Vft =Csin cot+Dcos cot==/" (C^ +0^ ) sin 

{O)t+02 ) 

Vb =Ccos 00 t -Dsin cot=V" (C^ +D2 ) cos 
(a)t + ^2 ) 

Vc «=Csin fiot-Dcos iut^-/" (C2 ) si 

n (-cotH-6'2 ) 

Vd =-Ccos 6ot+Dsin 6;t=-/" (C2 +D2 ) 

cos (cot +^2 ) 

t:tzL. DXC^tan t^^h^ 
[0 16 5]-5-tT. Rr/02 t:^M:tMm^(^ 

Va =Asin cot-t-Bcos cot-HCsin cot 
= (AH-C) sin cot+Bcos cot 
=7" { (A + C) 2 +-B2 } sin (cotH-a) 
Vb =Acos cot+Bsin cot+Ccos cot 
= (A + C) cos CO t + Bsin cot 

{ (A + C) 2 -hB?- > cos (-cot + Of ) 
Vc =Asin cot -Boos cot-Csin cot 
— ( A — C ) sin CO t - Bcos co t 

{ (A~C)2 +B2 > sin (-cot+^) 
Vq = — Acos cot+Bsin cot — Ccos cot 
= - ( A+C ) cos cot -hBsin cot 
^^J- \ (A + C)2 +B2 } cos (cot+a) 
tzft\^^ B/A=tan 6^ , C/A=tan ^, , tan a 
= B/A+C, tan /9 = B/ (A-C) b^^* 
[0 1 66] I330{i±ieL/iia2 1. 2 40S»*?r 

[0 16 7] 1 O lliv';^Tr-^:^*^:3Vho-;U-r& 
CPUT\ 102W5fifiS. 103A. lOSBISiiffl 
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». 104ISai««)0»i.A>f 'y^-C*l>. 
[0168] 105Z. 105A. 1 0 5 B (iSgi6iS?e 
^^h^-nWkX. aj^)llI»10 5Z, 10 5A. 10 
5Bti'ftL-fit^«««3 0 3a-dfc«iH:Six. 
«S(^»fi#) ^aSilT^. ::fii^,c7)E«5R^{i. Z 

[0169] 0 2<Of6fiffl«ftS:iS»*oH* 

[0170110 i\v^)vy^m:wmhf^}vxm\n 

[01711{affi»103A. 103B{i.««»10 

2^ai:ftfi-t<^<4ffi^^i. ^ - ^^•t^^ ^ • 
[ 0 1 7 2 ] m2 0CO^iOJglR(3^t?t1tr^c;0^tCtJ^ 
•o;^. WlintttE. <i]tfflll?rt>^3t3-:>coE|3Sn«a$r'eix 

[0 1 7 31 Emtfe^^'l 0 3 (3 0 3) -Cf6*-r^ZW 

ftoSftiSliCJC t/ctaEii«iaifi# 1 2 s z . 12s 

A. 1 2SBi&jil:T<»a3ls3Kl 06**/b'^nW<Ofi 
ig, ffifflOflRg*^C P U 1 0 1 tcA:^$ii^ ♦ 

[01741 cn^cowfaicai-:^ s > n}v:mwmm 

10 7. fflffl»10 3A. fflffi»10 3B. IfifiSSlO 

2^CPU 1 0 lTn>'hn— ;^L, ^SaftAWJE^S 

[01751 t^tz. [gK«aaiH0 8<0(l#«r:7>f^|< 

[ 0 1 7 6 1 $ ^tc. m^m^ti^h<n^^zm^% . 

;^>c,4@$iI«llHlK 1 0 7 . ffiffl«103A. {affi»103 
BI?$'3>'bn-;U'r-5>wi:"C, faBl<J0fliP3ttBfO»<R 

[0 1771 :i(ni.o^jMm^mz.\L\zX.'^. m<r^ 

[01781 1 : ^itf«ccOjI0S-I^J$K*ffi**Sy>&^ 
[017912: ^mh'mm.ic>h<nX. «:t}Stt« 

ii:^-r«»J:3tc^Jffi»riitfav\ 112 lie 

^t/.:5¥tt*l 0 0<Ort/^® 1 0 0a (WSlfttcMLTf?! 

[0 180] hh^^\x. ;f0^oi5i«c«iai«-i;^:^it^ 
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1 0 1 8 2 1 t^iLumttim 1 4<nmiMmfBr-m2 o 
<7ymk<ojm<omimT^i':2.:L^i^i^ iai3. lai 

4. 121 5lzyirtmmr^^^:^-^lzi^tt^bi^ 
TihZbltmot^h^^-^. 
[0 183] 1221(0 (b) E« 

[0 1841 S^ic, »»»tcWL"CiSj»*iS:^Sli: 
[0 1851 

[«Bfl^«] iS«3Sl--IS^3S7tc«l»|gBBtc±ii. 
[0186] m-S»*rfc&coT«:^^-x$-||3KT 
(n'^tt < i: 1 1 oco«l&<?5ttfflll$:^^^ ^ h Ic J: 

[0187] l*^3l8(Cffi^%B«iCJ;il<^ . 
^ 1 H i:«fi»2»:^- Ht::»»$r^i.'rc. 

[0 188]it*3l9-l U3«4%0^t-«kWf. 

h\ (c), (d) li««»co2i^^-F$r7j.-to 
[02 ] *«^^*2(7)llttC0J&SR^*L. ( a ) (ilg 

w^'^mm^^ (b) ^i^aw♦:£o«^aa6^l^>:^- 
h^ (c). (d) {i«^»^02»:t-H$'7r:'^. 
[03 1 *«fl^c7)||3i7)Sia^O^»&*'t«l»S^^'?' 

[04 ] 2is:^B«com4^lliffccO?BllS?:^i^MTi7f- 
[05 ] 2ts:^Bflco^5<:o9g3«<OJ^tt*r^'^«»Mr 

[07 ] 3tc^q«col^7cOll*tO?^®$r^'r^i!lMr;''^ 
jLX-:J'eOBfa50, 

[08] ;*:5^i!«O|&8C0^MsC0J^»l$r^t^Mr^f" 

[09 ] i^wfi(nm9<r^m(nm^^Jh'twmr9'^ 



^x-:J^O^Hi^0. 

[010] 09^O«»*<7)^»l5f«0. 

[011] (a). <b){jt09eOfi»{4c»^U.>«( 
HSi$:^-f iffl®0 i: ±ffi0. 

[012] *^0Bcom 1 Ot^^MSco^ffi^r^-rfflSS. 
[013] *«0flcOll 1 1 cOHSScOJI^IIR^r^f «W0. 

[014] *^o*i 2<rm^<mwt7^^mmi. 

[015] *^B80SI1 3(0||SSc0JgfflSr*'t»|«<^ 
0, 

[0 1 6 ] y v^imm>(7ymm. 

[01 71 fie*e?5«®fia!fflr^f-*x--^io«a0. 

[018] ^<rmmr9&:^:L.^9<mw^. 

[019] IS9col3fecO^JSOSSIIl[fi!»0. 

[02 0101 ^(n^mm(rmim. 

[02 1 J mi4c7)||Jt<0»«[^7nL. (aXi^* 

[02 21 »1 5(7)S6ttc7)^H5$r^L. ( a ) iifiifc* 
co5'l-«SSa0> (b) «Ett«^coSatfrlfti:#«*l6l 
$:^-r0. ( c ) . ( d ) {i«»«s<O^i£:^rr0. 

[02 3] 02 2OS»i*:i:«««5t<O®5I«i^&«- 

[024] mi 6<^)|IJfe(0m$:^L. (a){±Sifi{»(c 
C7)^h«m0. ( b ) . ( c ) . ( d ) 
?r5rr0* 

[02 51 f51 7cO|QS<?5»S8«r^l^'rS»®r:7f-aX 

[02 6 ] 111 s(rmk(mwr)mmT^'^:x.:sL-^ 

Sr^L. (a) (i (b) OA-A* ^««iafT®0. 
(b) «i (a) <O±ffi0o 

[02 7] mi 9cO||j«iOJB»c?>lil!jMr^f-a.x-5^ 
t^L. (a) (i (b) <OB-~B' ^aiafW®0. 
( b ) (i ( a > O±®0, { c ) <i{|l!^. 

[02 8] '^2Q(rmmmwnwm^m^^htL^ 

[02 9 ] m2 0<7)5ISft<^»^ISra«:K^'t^3ti'>co 

[0301^20 a^%%(mm<nmtmn(r>:f'o >v 9 

0, 

1. 101. 102. 201. 202. 301. 30 

2 . 4 0 1 --4 0 3 

2. 102. 206. 306. 406 

3. 103. 203. 204. 404. 405 

3a. 3b «i^ffiS««^ 

3 c immmmxMi- 3e-3h « 
3d. 3 1 fsmmmsAn'i- 

30 3a--30 3d JEfltffe^ 
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4 mmi^a^ 


4a 




14 i^-h 


15 5a#& 








16 ^r'n-T' 


1 7 i'-v-i^ 


4b wm 


4c 
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